A 110-kDa nuclear shuttle protein, nucleolin, specifically binds to adeno-associated virus type 2 (AAV-2) capsid.
A 110-kDa protein was copurified with adeno-associated virus type 2 (AAV-2) virions after CsCl density gradient isopycnic centrifugation. Amino acid sequence of peptides derived from this protein after tryptic digestion, monoclonal antibody production, and Western blot analysis showed that the copurified protein was the major nucleolar phosphoprotein, human nucleolin. Virus overlay assays demonstrated that AAV-2 capsid specifically bound to the human nucleolin, and immunoprecipitation studies confirmed the in vitro binding of nucleolin and intact AAV-2 capsids but not denatured viral proteins. Double-immunofluorescence staining of infected cells showed that AAV capsid and nucleolin were colocalized in both cytoplasm and nucleus. In addition, when cytoplasmic and nuclear fractions were extracted from AAV-infected KB cells at different time points postinfection, immunoprecipitation data and Western blotting showed that AAV capsid formation and nucleolin interact specifically and share their subcellular localization in infected cells. With the known functions of nucleolin in the synthesis of rRNA and ribosome assembly, binding to single-stranded DNA, and acting as a shuttle between cytoplasm and nucleolus, our data showing that AAV-2 capsid binds specifically to nucleolin both in vitro and in vivo suggest a key role of nucleolin in AAV-2 replication, particularly in capsid assembly.